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Four RNA samples (from murine brain) and four DNA samples (RNA--seq libraries made using the 18
Illumina TruSeq Stranded mRNA kit, Illumina Inc., San Diego, USA) were run in triplicate using RNA 19 6000 Nano and DNA High Sensitivity (HS) reagents, respectively, on RNA 6000 Nano, DNA HS and 20 DNA 1000 chips. Quality and concentration of RNA samples, and concentration and size distribution 21 of DNA samples were tested. We demonstrate that any of the Bioanalyzer chips tested can be used 22
interchangeably with defined Bioanalyzer reagents for qualitative analysis, and can also be 23 reasonably quantitative, provided the protocol and software method for the corresponding assay 24 reagent kit are followed correctly. 25
Main text 26
The Agilent 2100 Bioanalyzer performs microfluidic electrophoretic separation on microfabricated 27 chips (1) . In comparison to slab gel electrophoresis, the Bioanalyzer provides many advantages: 28 separation is quick; minimal sample volume is required (1 µl); user exposure to hazardous materials 29 is minimal; and the assessment of sample quantity and quality is not dependent on the user's 30 interpretation. 31
Results of nucleic acid sample separation are displayed on an electropherogram and gel--like image, 32 generated by the Bioanalyzer 2100 Expert Software (1). These provide a visualisation of sample 33 quality and quantity; for RNA, integrity is additionally assessed by a software algorithm which 34 produces an RNA integrity number (RIN) (2, 3). DNA samples, such as PCR products, restriction 35 digests, and plasmid digests, can be assessed with kits covering a vast range of product lengths. 36
Moreover, the additional high sensitivity reagents are particularly useful for library assessment prior 37 to next--generation sequencing. 38 A common problem in the laboratory is that of chip shortage with excess reagents, particularly in 39 laboratory service environments which experience both high usage and fluctuations in the demand 40 for different kit types. Therefore, an investigation into whether reagents can be used 41
interchangeably with different Agilent Bioanalyzer chips would be valuable for many researchers. 42
Anecdotal reports of using the wrong chip type have been noted previously (4). Others have 43 demonstrated the ability to re--use chips multiple times without detrimentally affecting results (5, 6). 44 We explored the compatibility of RNA 6000 Nano and DNA HS Bioanalyzer reagents with three chip 45 types, following the assay--specific protocol and using the assay--specific software. 46
The RIN and concentration of four RNA samples measured in triplicate (R1, R2, R3, and R4) were 47 assessed using the RNA 6000 Nano reagents and protocol, on RNA 6000 Nano, DNA HS and DNA 48 1000 chips. Importantly, the sticker displaying the chip layout was disregarded and the loading 49 pattern indicated in the assay--specific protocol was used. All chips were run on the Agilent 2100 50
Bioanalyzer using the Eukaryotic Total RNA Nano assay. Concentration and RIN of each RNA sample 51
were highly comparable between chips (inter--chip concentration: p = 0.96; RIN: ANOVA p = 0.13) 52 (see Table 1 and Fig. 1 ). Intra--and inter--chip variability for RNA RIN and concentration were very 53 similar. RIN and RNA concentration were both well within the normal variability expected of samples 54 submitted for RNA--seq experiments. 55
The size distribution and concentration of four DNA samples (RNA--seq libraries; D1, D2, D3, and D4) 56
were assessed using the DNA HS reagents and protocol, on RNA 6000 Nano, DNA HS and DNA 1000 57 chips; again, the sticker displaying the chip layout was disregarded. All chips were run on the 58
Bioanalyzer using the DNA HS assay. Manual integration was used to label the prominent peak for 59 each RNA--seq library, enabling library length and concentration to be calculated. The average size 60 estimated across all Bioanalyzer chips was 290 bp (SD 6 bp) (Table 2, and Fig. 1) , with a 40 bp range 61 across all samples (inter--chip library length: ANOVA p = 0.69). DNA concentration showed a 10--20 % 62 variation in concentration across chips (Table 2) . Accordingly, care should be taken when 63 quantifying next--generation sequencing libraries using the Agilent Bioanalyzer; however, the 64 recommendation is to use quantitative PCR (7). 65
To assess assay reproducibility, which has been previously described by others (8, 9) , a pool of the 66 RNA samples described above, or a single DNA sample (RNA--seq library pool, SLX--10140) were 67 loaded as technical replicates in each well of duplicate chips, for all three chip types tested. Library 68 length and RIN were consistent between all chips (Fig. 2) . RNA and DNA concentration data were 69 significantly different between chip types, although it was apparent that this was due to inter--chip 70 variability and not due to chip type ( Fig. 2 and Supplementary data) . 71
We determined the accuracy of our Bioanalyzer concentration measurements by comparison to 72
NanoDrop UV spectrophotometry (Nanodrop, DE, USA), Qubit (Thermo Fisher Scientific, MA, USA) 73
and Kapa qPCR (KAPA BioSystems, South Africa) measurements (Qubit and qPCR are the 74 recommended quantification methods for RNA and RNA--seq libraries, respectively). The Bioanalyzer 75 concentration measurement of the RNA pool was less precise (211 ng/µl, SD 102.89 ng/µl) than 76
Qubit (146 ng/µl, SD 6.24 ng/µl). The Bioanalyzer underestimated the concentration of our RNA--seq 77 library (1.25 ng/µl) when compared to qPCR (11.17 ng/µl) (Supplementary data). Our data support 78 the finding that Bioanalyzer quantification is more variable than other methods (9). 79
Our data confirm that, provided the assay--specific protocol is followed, the Bioanalyzer chip type 81 used is irrelevant for RIN and DNA size estimation, i.e. qualitative analysis of RNA and RNA--seq 82 libraries. It is important that the chip sticker is not used as a guide. Qubit and qPCR are 83 recommended for RNA and RNA--seq library concentration measurements; the variability in RNA and 84 DNA concentration measurements identified between Bioanalyzer runs supports this. These findings 85
will be applicable to an extensive number of research environments in which the Agilent 2100 86
Bioanalyzer is used for the assessment of nucleic acid samples; in particular, those facilities which 87 employ more than one type of kit and are high consumers of Bioanalyzer reagents. 88 89 9.9 9.9 10.0 9.9 9.2 10.0 9.7 9.6 9.9 8.9 9.7 9.5 R2 9.9 9.9 9.9 9.9 10.0 9.0 10.0 9.7 9.8 10.0 9. Four DNA samples (RNA-seq libraries) were run in triplicate according to the DNA High Sensitivity (HS) protocol, on each chip. Manual integration was used to delete artefacts and select the desired peak; library length (bp) (upper) and concentration data (lower) (ng/µl) were determined by the software. The DNA HS protocol uses 11 sample wells, therefore D4 was loaded in duplicate. Md = median.
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